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(54) Combined battery 

(57) To provide a combined battery capable of stabi- 
lizing the battery performance, prolonging the service life 
of the battery and making easy the manufacture thereof. 

A battery pack (66) includes a stack of unit cells 
(1 10) arranged in one row and two columns. These unit 
cells are arranged in a staggered fashion between an 
upper column (120) and a lower column (122). An insu- 
lating member (126) has between-column unit cell par- 
titioning portions (128) for partitioning the unit cells in the 
upper and lower columns (1 20. 1 22) from each other, and 
in-row unit cell partitioning portions (1 30) branched alter- 
nately upward and downward from the between-column 
unit cell partitioning portions (128) and respectively 
rig. 5 


inserted between the adjacent unit cells in the upper and 
lower columns (1 20,122) for partitioning the adjacent unit 
cells in the row of each column from each other. With this 
arrangement, a relatively small gap (124)is formed 
between three pieces of the adjacent unit cells (110). As 
a result, the size of the battery pack (66) is reduced and 
the temperature, which can be measured through the 
thermistor (116), in the battery pack (66) is equalized. 
This is effective to stabilize the battery performance and 
prolong the service life of the battery. The assembly of 
the battery pack (66) is also made easy, resulting in the 
improved workability. 
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Description 

The present invention relates to a combined battery 
suitably used as a drive source for a motor-driven vehi- 
cle. 

Japanese Utility Model Laid-open No. Sho 54-71 120 
discloses a combined battery comprising a plurality of 
cylindrical units cell integrally covered with a case, the 
unit cells being arranged in a plurality of rows and in a 
plurality of columns, wherein each unit cell is wrapped 
with an insulating seat. 

In the above-described combined battery, the unit 
cells are linearly aligned both in the column direction and 
in the row direction. Accordingly, each gap is formed in 
an approximately crossing shape between the adjacent 
unit cells. The volume of such a gap is relatively large, 
to increase the size of the combined battery. Moreover, 
the temperature in the combined battery is difficult to be 
equalized. This makes inhomogeneous the electro- 
chemical reaction, failing to obtain the uniform battery 
performance and to achieve the long service life of the 
battery. 

Since the gap in which a temperature detecting ele- 
ment is inserted is relatively large, it is difficult to accu- 
rately measure the temperature of the battery. Also, in 
the assembling process of the combined battery, the 
wrapping of each unit cell with an insulating seat takes 
a lot of time, resulting in poor workability. To solve the 
above problems, the present invention has been made, 
and an object of the present invention is to provide a com- 
bined battery capable of stabilizing the battery perform- 
ance, prolonging the service life of the battery and 
making easy the manufacture thereof. 

To achieve the above object, according to a pre- 
ferred mode of the present invention, there is provided a 
combined battery comprising a plurality of unit cells inte- 
grally packed, the unit cells being arranged in one row 
and multiple columns; 

the improvement wherein 
the unit cells are arranged in a staggered fashion 
between the columns adjacent to each other; and 

an insulating member provided for partitioning the 
unit cells from each other comprises between -column 
unit cell partitioning portions for partitioning the unit cells 
in the adjacent columns from each other, and in-row unit 
cell partitioning portions integrally extending from the 
between-column unit cell partitioning portions for parti- 
tioning the unit cells adjacent to each other in the row of 
each column from each other. 

In the above combined battery, a temperature 
detecting element for detecting the temperature of the 
battery can be inserted in one of gaps each being formed 
by three pieces of the adjacent unit cells. 

In the present invention, unit cells are arranged in a 
staggered fashion between columns vertically adjacent 
to each other, so that a gap is formed in an approximately 
triangular shape by the adjacent unit cells. The volume 
of the triangular gap is relatively small , as compared with 
the conventional gap formed in an approximately cross- 


ing shape. As a result, the temperature of the battery 
pack is equalized, to make homogeneous the electro- 
chemical reaction, thus prolonging the service life of the 
battery. 

5 An accurate average temperature of the unit cells 
can be also measured by inserting a temperature detect- 
ing element in such a small gap. 

In the present invention, the insulating member has 
between-column unit cell partitioning portions for parti- 
w tioning the unit cells in the upper and lower columns from 
each other, and in-row unit cell partitioning portions 
branched from the between-column unit cell partitioning 
portions for partitioning the adjacent unit cells in the row 
of each column from each other. Accordingly each par- 
rs titioned space for containing one unit cell can be formed 
by one between-column unit cell partitioning portion and 
a pair of the adjacent in-row unit cell partitioning portions 
in each column. As a result, the battery pack can be 
assembled only by sequentially inserting unit cells in 
20 these partitioned spaces one by one, to thereby signifi- 
cantly improve workability in the assembling process. 

Brief Description of the Drawings 

25 Fig. 1 is a side view of essential portions of a front 
frame according to an embodiment of the present inven- 
tion. 

Fig. 2 is a side view of a bicycle provided with an 
auxiliary motive-power to which the present invention is 
30 applied. 

Fig. 3 is a sectional view taken along the line 3-3 of 
Fig. 1. 

Fig. 4 is a side view of a battery case according to 
the embodiment of the present invention, with parts par- 

35 tially cut-away. 

Fig. 5 is a view of a battery pack according to the 
embodiment of the present invention. 

Fig. 6 is a development of an insulating member 
used for partitioning unit cells in the battery pack from 

40 each other. 

Fig. 7 is a perspective view of the insulating member. 
Fig. 8 is a perspective view of the insulating member 
folded in a compact shape for making easy the handling 
in the state before use. 

45 An embodiment of the present invention is shown in. 
Figs. 1 to 8. Fig. 2 is a side view of a motor-driven bicycle 
used in this embodiment. The motor-driven bicycle 
includes a front frame 6 which is formed in a V-shape as 
seen from the side and disposed between a front wheel 

so 2 and a rear wheel 4. The front frame 6 has a main frame 
10 extending obliquely, downward, and backward from a 
head pipe 8; an intermediate portion 12 curved down- 
ward; and a seat frame 14 extending approximately in 
the vertical direction. 

55 The head pipe 8 tunably supports a front fork 1 6 for 
supporting at its lower end the front wheel 2, and a steer- 
ing post 19 mounting at the upper end a handle 18. On 
the main frame 10, a battery case 20 for containing a 
battery (described later) is removably mounted between 
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a front-side fixing portion 22 and a motor-side connector 
26 functioning as a male connector. The battery case 20 
has a length being approximately the same as that of the 
main frame 10. In addition, reference numeral 24 desig- 
nates a lock device. 

The intermediate portion 12 supports an auxiliary 
motive-power generating device 30 through a hanger 
plate 28. A rear fork 32, with the front end mounted to 
the auxiliary motive-power generating device 30, 
extends approximately in the horizontal direction. The 
rear end of the rear fork 32 is connected to a bracket 36, 
together with the rear ends of a pair of right and left rear 
stays 34 extending obliquely and downward from the 
upper end of the seat frame 1 4, to form a rear frame 37. 
The bracket 36 rotatably supports a rear axle 5 of the 
rear wheel 4 and a driven sprocket 38. 

A saddle seat 42 is supported on the upper end por- 
tion of the seat frame 14 through a seat post 40. The 
surroundings of the front frame 6 and the auxiliary 
motive-power generating device 30 are covered with a 
body cover 44. The body cover 44 is divided into right 
and left parts. The front end portion of the body cover 44 
covers the front-side fixing portion 22, and is continuous 
to an inclined wall 45. 

An inclined wall 46 is formed, on the front end portion 
of the body cover 44 which covers the lock device, in such 
a manner as to be inclined obliquely, backward, and 
upward. A front portion of the seat frame 1 4 has an open- 
ing portion which is blocked by a front panel 48. 

The auxiliary motive-power generating device 30 
includes a control unit 50, a motor 52 and a transmission 
54. A crank shaft 56, an output shaft of the transmission 
54 is rotated integrally with a drive sprocket 58 for rotat- 
ing the driven sprocket 38 of the rear wheel 4 through a 
chain 59. 

Pedals 57 are mounted on the crank shaft 56, which 
are stepped on to be manually driven. At this time, the 
motor 52 is rotated by an electric-power supplied from a 
battery in the battery case 20, to generate an auxiliary 
motive-power. The control unit 50 controls rotation of the 
motor 52 on the basis of a torque transmitted from the 
pedals 57 and the rotational frequency of the drive 
sprocket 58. 

Fig. 1 is a side view of the front frame 6 portion in 
the state that the body cover 44 is removed; Fig. 3 is a 
sectional view taken along the line 3-3 of Fig. 1 ; Fig. 4 is 
a side view of the battery case 20, with parts partially 
cut-away; Fig. 5 is a view showing a battery pack accord- 
ing to the embodiment; Fig. 6 is a development of an 
insulating member; Fig. 7 is a perspective view of the 
insulating member; and Fig. 8 is a perspective view of 
the insulating member assembled during storage before 
use. 

As shown in Fig. 1 , the front-side fixing portion 22 is 
provided on the front end portion of the main frame 10, 
and the motor-side connector 26 is provided in the vicin- 
ity of the intermediate portion 12. The battery case 20 
can be shifted between a mounting position shown by 
the solid line A, and a pop-up position shown by the vir- 


tual line B. At the mounting position, the front end portion 
of the battery case 20 is locked by the lock device 24 in 
the state that the rear end portion thereof is fitted to the 
motor-side connector 26. On the other hand, at the pop- 

5 up position, the front end portion of the battery case 20 
is lifted after being released in locking. 

At a position shown by the virtual line C, the battery 
case 20 is removed in the direction approximately per- 
pendicular to the longitudinal direction of the main frame 

w 1 0 (in the direction shown by the arrow X). The position 
shown by the virtual line C also shows the state before 
the battery case 20 is mounted. In addition, when being 
shifted between the mounting position A and the pop-up 
position B, the battery case 20 can be slid approximately 

75 along the longitudinal direction of the main frame 10 (in 
the direction shown by the arrow Y). 

As shown in Fig. 3, the battery case 20 is a plastic 
member vertically divided into an upper case 60 and a 
lower case 62. Mating faces 64, 64 of both the cases 60 

20 and 62 are each stepped, and are overlapped at the 
stepped portions, to form a labyrinth structure for pre- 
venting permeation of water. 

A battery pack 66 as a combined battery is con- 
tained in the battery case 20. The upper portion of the 

25 battery pack 66 abuts rubber made grooved members 
70 mounted on ribs 68 projecting downward from the 
inner surface of the upper case 60. On the other hand, 
the lower portion of the battery pack 66 abuts rubber 
made flat cushions 74 interposed between the bottom of 

30 the battery pack 66 and the bottom 72 of the lower case 
62. The battery pack 66 is thus supported in the battery 
case 20 in such a manner as to be isolated from vibration. 

In Fig. 3, reference numeral 76 designates a limit 
switch which is mounted on the inner surface of the body 

35 cover 44. When the battery case 20 is mounted on the 
body cover 44, a projection 73 projecting downward from 
the bottom 72 of the lower case 62 pushes down a down- 
ward extending plate spring 78. At this time, by the low- 
ering of the plate spring 78, the limit switch 76 is turned 

40 on. On the other hand, the limit switch 76 is turned off 
when the battery case 20 is located at the pop-up posi- 
tion (described later). 

As shown in Fig. 4, the upper and lower cases 60, 
62 of the battery case 20 are engaged with each other 

45 by means of an engagement daw 80 projecting upward 
from the lower case 62 on the first half of the side surface 
of the battery case 20, and are fastened to each other 
by a tapping screw 82 on the second half of the side sur- 
face of the battery case 20. In this way, the upper and 

so lower cases 60, 62 are separably integrated with each 
other. A rubber cushion member 84 is interposed 
between the first half of the bottom of the lower case 62 
and the main frame 10 side. 

A handle 86 is turnably mounted on the front end 

55 portion of the battery case 20. An inclined stepped por- 
tion 88 is stepped from a front surface 90 of the battery 
case 20 into a shape corresponding to that of the inclined 
wall 45 provided at the front end portion of the body cover 
44 for covering the front side fixing portion 22 (see Fig. 
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1). A pressing stepped portion 92 is formed in the lower 
portion of the front surface 90 in such a manner as to cut 
into the front surface 90. 

A rear inclined surface 94 is formed on the rear end 
portion of the battery case 20 in such a manner as to be 5 
inclined obliquely, backward, and upward. The rear 
inclined surface 94 has a shape corresponding to that of 
the inclined wall 46 provided on the front end portion of 
the body cover 44 (see Fig. 2). A rear surface 96 of the 
upper case 60 is inclined in a shape having an inverse 10 
slope to that of the rear inclined surface 94. 

A battery-side connector 100 functioning as a 
female connector is mounted on the rear end portion of 
the battery case 20 by means of a vis 98 or the like. A 
rear surface 1 02 of the battery-side connector 1 00 forms is 
a butt surface against the motor-side connector 
(described later). A positioning engagement projection 
104, which is formed approximately into a triangular 
shape as seen from the side, projects from the center of 
the butt surface of the battery-side connector 100. The 20 
rear end of the bottom of the battery-side connector 1 00 
forms a guide surface 106 inclined backward and 
upward. 

The battery pack 66 is composed of a combined bat- 
tery which packs the surroundings of a plurality of unit 25 
cells 110 with a heat-contractive tube 111. In addition, 
the unit cells 1 1 0 are arranged in such a manner that two 
sets of unit cells each connected in series are stacked in 
the vertical direction. The unit cell 1 10 is of a charging 
type, for example, a Ni-Cd type. 30 

The adjacent unit cells 1 10 are connected in series 
through each conducting plate 1 12, and are connected 
to a discharge terminal (described later) of the battery- 
side connector 100 through a fuse 1 14. In Fig. 4, refer- 
ence numeral 116 designates a temperature detecting 35 
thermistor; 1 1 7 is a lead wire of the thermistor; and 118 
is a charge terminal. 

The charge terminal 118 contains a reverse-current 
preventing diode, and is mounted on the rear surface of 
the lower case 62. Since being provided separately from 40 
the discharge terminal, the charge terminal 1 18 enables 
the battery to be charged even when the battery case 20 
is mounted or when it is removed. 

As shown in Fig. 5, the battery pack 66 in this 
embodiment includes a stack of unit cells 110 arranged 45 
in one row and two columns. These unit cells 110 are 
arranged in a staggered fashion between an upper col- 
umn 120 and a lower column 122. Specifically, the unit 
cell 1 10 are each shifted between the upper and lower 
columns 120, 122 by a distance equivalent to a radius of so 
the unit cell 1 10. In other words, the center of each unit 
cell 1 10 in one column is positioned over a valley formed 
between the adjacent unit cells 1 1 0 in the other column. 

With this arrangement, each gap 124 is formed in 
an approximately triangular shape by three pieces of the 55 
unit ceils 1 1 0 adjacent to each other between the upper 
and lower columns 1 20, 1 22. The temperature detecting 
thermistor 1 16 is inserted in one of the gaps 124. 


An insulating member 126 is interposed between 
the adjacent unit cells 110. The insulating member 126 
has between-column unit ceil partitioning portions 128 
for partitioning the unit cells 1 10 in the upper and lower 
columns 120, 122 from each other, and in-row unit ceil 
partitioning portions 130 for partitioning the adjacent unit 
cells 1 10 in the row of each column from each other. 

The in-row unit cell partitioning portions 130 are 
branched alternately upward and downward from the 
between-column unit cell partitioning portions 128 and 
respectively inserted between the adjacent unit cells 1 1 0 
in the upper and lower columns 120, 122. The insulating 
member 126 is formed by folding one seat many times 
as shown in the development of Fig. 6. 

Specifically, one seat is partitioned into narrow-width 
portions 132 and wide-width portions 134 which are 
alternately arranged. Next, as shown in Fig. 7, the end 
portion of each wide-width portion 1 34 and the center of 
each narrow-width portion 1 32 are folded in the opposed 
directions at a folding line 136 and a folding line 138, 
respectively, to form the three-dimensional insulating 
member 126. 

The narrow-width portion 132 is twice-folded, and 
the twice-folded portions are bonded to each other by 
means of an adhesive 140 as needed (see an enlarged 
view of Fig. 7). The narrow-width portions 1 32 each form 
the in-row unit cell partitioning portions 130. In this 
embodiment, however, the narrow-width portion 132 
positioned at each end of the insulating member 126 
forms the between-column unit cell partitioning portion 
128. 

Each slant line portion in Fig. 6 designates a range 
where the adhesive 140 is applied. On the other hand, 
the wide-width portions 134 form the between-column 
unit cell partitioning portions 128. 

The insulating member 126 are folded in a compact 
shape shown in Fig. 7 for making easy the handling in 
the state before use such as during transfer. 

The function of this embodiment will be described 
below. Referring again to Fig. 5, the unit cells 110 are 
arranged in a staggered fashion between the upper col- 
umn 120 and the lower column 122, and thereby each 
gap 1 24 is formed in an approximately triangular shape 
only by three pieces of the adjacent unit cells 1 10. As a 
result, the volume of the triangular gap is significantly 
reduced, as compared with the conventional gap formed 
in an approximately crossing shape. 

Since the volume of the total gaps in the battery pack 
66 are thus reduced, the temperature distribution in the 
battery pack 66 can be equalized. Consequently, the 
electrochemical reaction in each unit cell 110 is made 
homogeneous. This is effective to equalize the battery 
performance and to prolong the service life of the battery. 

Since the temperature in the battery pack 66 is 
measured using the temperature detecting thermistor 
116 inserted in the small gap 124, the measurement 
result is close to the average temperature of three pieces 
of the adjacent unit cells 110. This enables the accurate 
temperature measurement. 


4 


7 EP0716460A2 8 


Since the insulating member 126 has between-col- 
umn unit cell partitioning portions 128 and in-row unit cell 
partitioning portions 1 30, each partitioned space for con- 
taining one unit cell 110 can be automatically formed by 
one between-column unit cell partitioning portion 128 
and a pair of the adjacent in-row unit cell partitioning por- 
tions 130 in each column. 

Accordingly, the battery pack 66 is assembled only 
by sequentially inserting unit cells 110 in these parti- 
tioned spaces one by one, to thereby significantly 
improve workability in the assembling process. 

In this embodiment, since the insulating member 
126 can be formed by folding one seat many times, the 
number of parts can be reduced and the efficiency in 
mass-production can be improved. In addition, the insu- 
lating member 126 can be folded in a compact shape for 
making easy the handling in the state before use such 
as during transfer. 

Summerized the present invention seeks to provide 
a combined battery capable of stabilizing the battery per- 
formance, prolonging the service life of the battery and 
making easy the manufacture thereof. 

A battery pack 66 includes a stack of unit cells 110 
arranged in one row and two columns. These unit cells 
are arranged in a staggered fashion between an upper 
column 1 20 and a lower column 1 22. An insulating mem- 
ber 126 has between-column unit cell partitioning por- 
tions 128 for partitioning the unit cells in the upper and 
lower columns 120, 122 from each other, and in-row unit 
cell partitioning portions 130 branched alternately 
upward and downward from the between-column unit 
cell partitioning portions 128 and respectively inserted 
between the adjacent unit cells in the upper and lower 
columns 120, 122 for partitioning the adjacent unit cells 
in the row of each column from each other. With this 
arrangement, a relatively small gap 124 is formed 
between three pieces of the adjacent unit cells 1 10. As 
a result, the size of the battery pack 66 is reduced and 
the temperature in the battery pack 66 is equalized. This 
is effective to stabilize the battery performance and pro- 
long the service life of the battery. The assembly of the 
battery pack 66 is also made easy, resulting in the 
improved workability. 

Claims 

1 . In a combined battery comprising a plurality of unit 
cells (110) integrally packed, said unit cells (110) 
being arranged in one row and multiple columns; 

the improvement wherein 

said unit cells (110) are arranged in a stag- 
gered fashion between said columns adjacent to 
each other; and 

an insulating member (126) provided for par- 
titioning said unit cells (110) from each other com- 
prises between-column unit cell partitioning portions 
( 1 28) for partitioning said unit cells (1 1 0) in said adja- 
cent columns from each other, and in-row unit cell 
partitioning portions (128) integrally extending from 


said between-column unit cell partitioning portions 
(1 28) for partitioning said unit cells (110) adjacent to 
each other in the row of each column from each 
other. 

5 

2. A combined battery according to claim 1 , wherein a 
temperature detecting element (116) for detecting 
the temperature of said battery is inserted in one of 
gaps (124) each being formed by three pieces of 
10 said adjacent unit cells (1 10). 
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